The resulting reduced sea surface temperatures lead to weaker convection and a redis-27 tribution of precipitation, away from the Indonesian Seas towards the equatorial Indian 28 and Pacific oceans. In particular, the boreal summer precipitation maximum of the In-29
Introduction 2 Model description and experimental setup 68
The GCM is the latest version of the Community Climate System Model (CCSM3) in its The purpose of the present study is to quantify the effect that an increased vertical 82 diffusivity in the Indonesian marignal seas has on the states of ocean and climate. The 83 vertical diffusivity in CCSM3, the present control (CONT), is determined by the KPP-84 scheme [Large et al. 1994] , which has enhanced diffusivity in areas of low Richardson 85 numbers (mostly near the surface), and everywhere else a low background diffusivity.
86
This background diffusivity is horizontally uniform with values of 0.1 cm 2 /s in the upper 87 ocean, and it increases to 1 cm 2 /s in the abyss to account for increased vertical mixing 88 near bottom topography.
89
However, observations suggest that the background diffusivity can vary spatially
90
by two orders of magnitude [e.g., Gregg et al. 2003 , Hibiya et al. 2004 . In particular,
91
Ffield and Gordon [1992] and Hautala et al. [1996] .
95
The experiment that was performed (SENS) has a setup that is identical to CONT, 96 except that the background diffusivity in the area between 8 Banda Sea water [Wyrtki 1961; Bray et al. 1996; Fieux et al., 1996] . North Pacific Inter- water [Rochford 1966; Van Aken et al. 1988; Coatanoan et al., 1999] .
121
The effects of mixing in SENS are illustrated by following the maximum salinity wa- 
138
The temporal and spatial mean of the SST in the Banda Sea (for the remainder of the and its column average to 1.9
• C/day (consistent with the rainfall changes above; Table   164 1). The reduced atmospheric heating is the result of a changed surface energy budget. west of Sumatra at 400 mbar), and 0.17 Pa/s (ERA40, over New Guinea at 500 mbar).
181
The analysis above suggests that a 5% reduction in oceanic latent heat loss over the Bengal, CCSM3 has second center over the Indonesian Seas which is removed in SENS.
213
The CCSM3 biases in DJF are similar, except for an additional major rainfall bias in the Sea are improvements with respect to the three data products analyzed above, while the 217 DJF changes are improvements in GPCP and TRMM only.
218
The differences between the JJA and the DJF response can be explained by the differ-219 ent background states in these seasons. Banda Sea winds during DJF are rather weak 220 and southeasterly, whereas during JJA they are stronger and northwesterly ( Figure 7 ).
221
Thus, in JJA the winds are upwelling favorable in the east Banda Sea, so that the mixed 
253
The sensitivity of tropical precipitation to ocean diffusivity in CCSM3 calls in ques-254 tion the use of horizontally constant diffusivity which is still used in many OGCMs,
255
and it provides further support to the hypothesis that decadal and shorter term climate • C), precipitation (color intervals: 0.2 mm/day beginning at ± 0.1 mm/day), and surface wind stress (for clarity only changes larger than 10% are shown). The dots illustrate the atmospheric resolution and represent a gridpoint each. The uncertainties for the mean SST are less than 0.1 • C and 0.3 mm/day everywhere in the displayed domain. Thus, all the displayed SST changes present a significant change of the mean, whereas the first level of shade in the precipitation changes (0.1 -0.3 mm/day) are only displayed to highlight the structure of the response. Note, however, that even in the regions that technically do not represent a significant change of the mean the precipitation changes are often co-located with SST changes. CONT (contour intervals: 3 mm/day, starting at 2 mm/day); second panel: difference between CONT and observations (GPCP; contour intervals: 3 mm/day, starting at ± 2 mm/day); third panel: difference between SENS and CONT (contour intervals: 0.3 mm/day between ± 1.5 mm/day, and 1 mm/day beyond that), the largest change is in the Banda Sea with a 3.9 mm/day reduction. Figure 6 : DJF Precipitation rate in mm/day. First panel: CONT (contour intervals: 3 mm/day, starting at 2 mm/day); second panel: difference between CONT and observations (GPCP; contour intervals: 3 mm/day, starting at ± 2 mm/day); third panel: difference between SENS and CONT (contour intervals: 0.3 mm/day between ± 1.5 mm/day, and 1 mm/day beyond that), the largest change is in the Banda Sea with a 1.6 mm/day reduction. 
